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CrfiNA's  r.ioi  suFEf^Go:nc  h:;3ile  weapons  system 


Thia  *rticl*  49«cribf*«  thit  carinonmnti\  and  f9«tur*«  of  China'm  Cl'i'i 
S’.(u#r«(3nic  anti-shiD  mmail#?  ivstem,  sodscj*!!/.  th#  «»rociyn«mic 

Gonf igumtion .  9rr*nfl9m9nt  of  snetion*.  control  jincl  guid«nc» 
w*rn»#Q  «nrt  fu»»,  •l»ctric  Anti  n/draulic  control  •/9t*m«  jind  flight 
IrAjarctory.  It  aIao  pr9tt«ntx  tha  waapon  ay«t*m'ft  fir*  control  systam, 
_  launch  ground  •quipmant  and  combat  procaduraa.  .  _ 

KEY  WOP(DBl  TACTICiiL  MISflLE.  Ai-lT  1 -SHIP  MISSILE.  Ci'.'l  MISSILE,  CHINA. 


lii  K  ri'MlI  )fi  I;i(|  I  ;  !I  bli.f  PlZi^DC  TO  LmN'iCM 


I;  INTRODUCTION 


The  ClOl  missile  is  a  super  low  trajectory,  super  sonxc  tactical 
anti-ship  missile  developed  independently  by  China.  It  comes  in  two 
dif'ferent  models  -  airborne  and  shipborne.  It  is  used  to  attack  large  and 
medium  class  surface  targets  of  cruisers  and  larger  vessels. 

The  ClOl  missile  .weapons  system  is  composed  of.  the  missile,  the 
aircraft  or  ship  fire  control  system,  the  launch  apparatus  and  ; the 
surface  equipment.  The  system's  equipment  is  simple,  it  is  quickly 
launched,  the  missile  is  small  and  light,  but  has  a  powerful  warhead  and 
has  a  strong  capacity  to  penetrate  defenses.  It  is  an  advanced  missile  of 
the  1990' s. 


The  ClOl  missile  uses  liquid  fuel  ramjet  engines  as  its  main  drive 
eouipment  and  solid  fuel  rocket  engines  as  boosters.  The  missile  is 
launched  from  a  aircraft  or  ship,  and  when  it  is  launched,  the  boosters 
are  ignited  and  they  propel  the  missile  to  lial.S  (sic);  when  the  booster 
operations  are  completed,  the  boosters  fall  off  from  the  rear  of  the 
missile  and  the  missile  stabilizes  at  a  speed  of  Ma  =  2.0  for  cruise 
■flight.  The  automatic  guidance  system  on  the  missile  is  preprogrammec  to 
tur'^  the  missile  into  levei  flight  and  to  complete  the  se  1  f-con 1  1  eo 
flight  segment.  The  command  mechanism  aboard  the  missile  activates  the 
terminal  guidance  radar  at  the  predetermined  time.  After  the  radar 
acQuires  the  target,  it  executes  side  plane  tracking  of  the  target.  The 
radio  altimeter  controls  the  missile  in  a  decent  to  a  height  of  five 
meters  in  its  attack  on  the  target. 

The  hydraulic  control  system  on  the  missile  operates  the  highspeed 
controls,  and  together  with  the  high  precision  control  system,  carries  out 
the  attack  on  the  ideal  location  of  the  target.  The  missile  fire  control 
s'/sterr,  can  attack  the  target  through  instantaneous  position  of  the  target 
or  by  leading  *-he  target. 


II:  WEIGHT  AND  DIMENSIONS  OF  THE  ClOl  MISSILE 


MISSILE  LAUNCH  WEIGHT 
SHIPBORNE  MODEL 
AIRBORNE  MODEL 


1850  KILOGRAMS 
1500  KILOGRAMS 


TOTAL  MISSILE  LENGTH 
SHIPBORNE  MODEL 
AIRBORNE  MODEL 


6.5  METERS 

7.5  METERS 


DIAMETER 

WINGSPAN 


0.54  METERS 
1.62  METERS 


III: 


FEATURES  OF 


THE  ClOl  MISSILE 


Since  the  eighties,  in  order  to  further  ensure  the  attack  superiority 
of  anti-ship  nissiles.  western  nations  began  developirig  new  fourtn 
generation  anti-snip  missiles  with  strong  defense  penetration  capabilities 
-  the  surface  skimming  supersonic  cruise  missile.  An  example  of  suc*^  ? 
missile  is  the  French  supersonic  anti-ship  missile  built  in  cooperation 
With  the  Germans  -  the  ANS.  Other  examples  are  the  British  supersonic  Sea 
Eagle  and  the  Italian  Aotuomahe  (translator's  note;  phonetic)  -  2.  Since 
sales  of  subsonic  anti-ship  missiles  ha/e  droDoed  sharplv.  ins- 
nave  been  replaced  with  the  continuously  e>;pano3ng  suoerscnic  anci-snic 


missi les . 


Compared  to  similar  supersonic  anti-ship  missiles  of  other  countries, 
tne  ClOl  missile  possesses  the  following  characteristic  features; 

1.  It  has  relative  strong  defense  penetrating  capabilities. 

(1).  It  flies  at  a  low  trajectory  skimming  over  the  water,  giving 
the  missile  excellent  concealment. 

A  cruise  flight  altitude  of  50  meters  was  chosen,  but  when  the 
missile  15  around  2,000  meters  from  target,  it  dives  to  a  heighc  of  five 
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meters  to  fly  just  above  the  water  in  its  attack  on  the  target.  It  has 
both  the  features  of  having  tt>e  concealment  of  current  surface  skimming 
antJ-ship  missiles  and  ensuring  hitting  at  approximately  the  water  line  of 
the  target. 

(2) .  Ma  =  2.0  supersonic  fl ight -speed . 

The  ClOl  missile  maintains  a  supersonic  speed  of  da  -  2.0  from  the 
time  it  begins  cruising  until  it  hits  the  target,  displaying  the 
superiority  of  high  speed  attack. 

The  concealment  and  high  speeds  ensure  the  defense  penetrating 
caoabilities  of  the  ClOl  missile.  The  diving  attack  when  the  missile 
aoproaches  3.000  meters  from  the  target,  occurs  just  at  the  firing  point 
of  the  target’ s  terminal  intercept  weapons,  and  the  sudden  movement  of  the 
missile  cannot  but  result  in  a  greatly  reduced  shootdown  percentage. 

For  example,  using  a  French  Sea  Rattlesnake  or  a  Britisli  Sea  Wolf 
terminal  intercept  missile  to  intercept  the  ClOl  missile,  even  if  the 
infrared  tracker  detects  and  tracks  the  ClOl  missile  under  ideal 
conditions,  and  intercepts  at  emergency  speeds,  it  has  only  one  chance  to 
intercept  the  missile,  and  the  point  of  intersection  is  just  where  tne 
ClC'l  missiie  is  making  its  dive  maneuver.  If  ship  artillery  systems  are 
used  to  intercept  tne  missile,  then  there  is  only  a  very  short  intercept 
time,  of  only  one  or  two  minutes.  Clearly,  hard-type  weapons  are  almost 
useless  against  the  ClOl  missile. 

(3) .  Strong  counter  ECM  capabilities 

The  ClOl  missile  uses  two  centimeter  single  pulse  radar  with  multiple 
counter  ECM  capabilities.  It  also  has  supersonic  surface  skimming  flight 
technology,  so  even  if  the  enemy  uses  electronic  countermeasures,  because 
there  are  only  ten  seconds  or  so  for  the  countermeasures,  it  is  difficult 
for  these  countermeasures  to  be  effective. 
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The  ClOi  missile  has  f  i>  latively  high  target  hit  rate 


The  use  of  high  pre«  x  .  --n  .ontrol  and  guidance  systems,  powerful  high 
speed  response  hydraulic  vo  machinery,  single  plane  control  system  and 
excellent  control  characteristics  ensure  the  missiles  high  target  hit 
rate.  Multipl  ht  testing  of  the  ClOl  shows  that  the  missile  usually 
hits  near  the  target  waterline. 

3.  The  missile  has  relatively  high  probability  of  destruction. 

Using  a  high  energy  semi-armor  piercing  demolition  type  warhead  and  a 
time  delay  detonation  fuse,  a  warhead  weighing  300  kilograms,  larger  than 
the  warheads  of  similar  foreign  anti-ship  missiles,  so  once  this  missile 
strikes  the  target  it  can  sink  or  seriously  damage  enemy  destroyer  class 
surface  vessels. 

4.  Fire  and  forget. 

After  the  missile  is  launched,  its  entire  flight  is  completely  automatic. 
During  the  self  control  leg  it  relies  on  the  missile  control  system  for 
automatic  oiloting,  and  during  the  self-guided  stage  it  relies  on  the 
terminal  guidance  radar  to  automatically  track  the  target.  After  this 
type  of  missile  is  launched  from  its  carrier  platform,  the  carrier  ship  or 
aircraft  can  perform  evasion  maneuvers  immediately  and  can  shut  off  the 
airborne  or  shipborne  radar  to  maintain  radio  silence. 

5.  Safe  and  reliable,  easy  to  use  and  maintain. 

It  uses  ordinary  aircraft  kerosine  for  fuel,  which  is  safe  and  non- 
toxic,  is  not  subject  to  spontaneous  combustion.  It  is  easy  to  operate 
and  simple  to  maintain. 


IV:  GUIDANCE 

The  ClOl  missile  is  composed  of  the  missile  body,  the  control  and 
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guidance  systems,  the  hydraulic  system,  the  warhead  and  -^use,  the 
electrical  system,  and  the  hydraulic  control  system. 

1.  The  missile  external  appearance  and  aerodynamic  configuration. 

The  missile  is  composed  of  a  first  stage  and  a  second  stage.  The 
second  stage  missile  aerodynamic  configuration  is  ducklike.  Two  liquid 
fuel  ramjet  engines  are  arranged  on  either  side  of  the  missile  body, 
connected  at  the  front  and  back.  The  forward  and  rear  couplings  are  also 
the  forward  and  rear  fins.  The  second  stage  missile  tail  portion  has  a 
pair  of  vertical  tail  fins,  and  on  the  rear  edge  of  these  tail  fins  there 
are  a  pair  of  differential  rudder  surfaces  which  are  used  to  control  the 
direction  and  rolling  of  the  missile.  There  are  a  pair  of  symmetrically 
opposed  duck  wings  on  either  side  of  the  forward  portion  of  the  missile 

which  control  the  pitch  of  the  missile.  The  first  stage  configuration  is 

different  for  the  airborne  and  the  shipborne  models.  The  shipborne  model 
uses  two  solid  fuel  boosters  connected  to  either  side  of  the  second  stage. 
On  the  top  of  this  stage  and  below  the  boosters  there  is  an  ’’X"  shaped 
stabilizing  surface  and  a  pair  of  rear  edge  ailerons  (to  the  right  above 
and  to  the  left  below)  in  order  to  control  the  rolling  of  the  first  stage. 
The  airborne  model  uses  a  single  solid  fuel  booster  connected  to  the  rear 
of  the  second  stage.  An  "X”  shaped  stabilizing  surface  is  formed  on  the 

booster  and  there  is  a  pair  of  rear  edge  ailerons  (to  the  right  above  and 

the  left  below ) . 

2.  The  missile  compartments  and  placement. 

Prom  front  to  rear,  the  missile  is  divided  into  seven  compartments. 

(1) .  The  radar  compartment.  This  contains  the  terminal  guidance 

radar,  a.nd  there  is  a  non-metal  I  ic  shield  at  the  front. 

(2) .  The  warhead  compartment.  This  contains  the  semi-armor  piercing 
warhead  and  the  fuse  system. 
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(3) .  The  fuel  tanks.  These  contain  200  kilograms  of  aviation 
kerosine . 

(4) .  Load  bearing  compartment.  This  the  primary  load  bearing 
portion  of  thP;  missile.  On  the  top  of  this  section  there  is  a  hanger, 
and  on  either  side  there  are  also  the  engine  and  booster  connections- 

(5) .  The  guidance  instruments  compartment.  This  contains  the 
primary  equipment  of  the  control,  propulsion  and  electronic  systems.  At 
the  very  bottom  of  this  compartment  there  is  a  turbine  pump  intake. 

(6) .  The  equipment  compartment.  This  contains  the  hydraulic  and 
control  systems  and  the  steering  engine.  On  either  side  of  this 
compartment  are  the  two  rear  engine  connections. 

(7) .  Connection.  This  is  the  power  transmission  section  from  the 
first  to  second  stage.  Below  this  section  there  are  also  the  rear 
connections  for  the  boosters. 

(8) .  Ventral  fin.  This  contains  electrical  cable  and  conduit. 


ILLUSTRATION  TWO:  THREE  VIEWS  OF  THE  SHIPBORNE  ClOl  HISSILZ 
(Please  see  key  on  following  page) 
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1.  Duck  wings 

2.  Ramjet  engines 

3.  Boosters 

4.  Forward  missile  wings 

5.  Rear  missile  wings 

6.  Vei tical  stabilizers 

7.  Differential  rudder  •"urfaces 
B.  First  stage  stabilizing  fins 
9.  First  stage  rear  edge  ailerons 


ILuUSTRATIDN  THREE:  POSITIONAL  ARRANGEMENT  OF  THE  ClOl  MISBIL 

1.  Cone 

2.  V^'entral  Fin 

3.  Radar  compartment 

4.  Warhead  comoartment 

5.  Fuel  tanks 

6.  Load  bearing  compartment 

7.  Guidance  instruments  compartment 

8.  Equipment  compartment 

9.  Connection 

ICi.  Terminal  guidance  radar 
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11 . 


Semi— armor  piercing  radar 
Fuse  system 
Turbine  pump  intake 


12. 

1 3  • 

14.  Fuel  regulating  system 

l"^  Control  equipment 

16.  Electric  equipment 

17.  Hydraulic  control  system 

18.  First  stage  control  system 

3.  Control  and  Guidance  Systems 

The  missile  control  uses  an  automatic  pilot  system.  It  is  an 
automatic  control  and  regulating  system.  The  three  control  circuits  are 
independent  of  each  other.  These  are  made  up  of  a  combinatiori  control 
instrument  and  a  damper  steering  gyroscope.  It  is  used  to  stabilize  the 
missile's  attitude  in  flight.  During  the  automatic  control  leg>  it 
ensures  the  missile  enters  the  prescribed  flight  altitude;  in  the  self- 
guidance  leg,  it  receives  control  signals  sent  out  by  the  radar  to  control 
the  automatic  tracking  of  the  target. 

The  terminal  guidance  radar  is  composed  of  an  antenna,  a  transmitter, 
a  receiver,  and  a  powe-'  source  panel.  It  i?:‘  used  to  search,  capture  and 
1  oc  f  onto  taraer.s  on  tne  sciriace  O'  tne  waxer.  It;  also  transmits  relevant, 
control  signals  to  the  guidance  instruments  to  accomplish  automatic 
guidance . 

4.  Propulsion  Systems 

(i).  The  Primary  Engine 

The  ClOl  missile  uses  two  parallel  liquid  fuel  ramjet  engines  for  its 
primary  engines.  These  are  simple  in  structure,  easy  to  operate,  and  are 
stable  and  reliable.  The  engines  take  over  when  the  Ma  number  is  l.S. 
After  the  boosters  drop  off,  the  engines  continue  to  accelerate  to  cruise 
at  [^a  2.0.  The  missile  fuel  regulation  system  controls  the  amount  of  fuel 
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supplied  to  the  engines.  During  the  cruise  segeehty  SeCh  ehgine  hss  a 
thrust  of  about  1B0,000  newtons,  enough  to  overcome  the  resistsnce  ef  the 
missile,  so  the  missile  always  maintains  a  flight  speed  of  2<h  until  it 
reaches  the  target. 

(2) .  The  Boosters 

The  boosters  use  a  six  pointed  star  shape  internal  hole  eempustipn 
solid  fuel  rocKot  engines.  They  use  polysulfide  mixture  for  a  preMSllanli 
The  boosters  ars  equipped  with  a  safety  ignition  meehanismi 

The  airborne  CiOl  missile  uses  a  single  series  bonaieri  and  the 
shipborne  missile  usws  two  parallel  bousters.  ^fter  the  missile  is 
launched,  they  produce  around  160,000  and  260,000  newioMs  rated  thrust 
respectively  to  accelerate  the  missile.  After  the  missile  reaches  hmtfs 
1.8,  the  booster  and  the  connsetion  drop  off  together,  having  comfileteM 
their  function, 

b.  Warhead  and  Fuse 

The  missile  uses  a  supersonic  high  ertsrgy  semi'>armu^  Pier  tiny 
□  •fmolition  type  of  warhead.  It  relies  ivi  the  (  r  emendutia  Mne'|i  ei«er  tjy 
UF-rit^r^r.ii'd  bv  tliu  high  of  M<m  >iiISvi1m  Id  pi.iiuMali.  I  In.  mt  lut.i  inii,  M.b 

huiU  of  the  snip  where  it  e>i|' i  oiJe*« ,  yeoeraliiiy  i  r  etnendriiis  desir'ii  tire 

fjf  f  BC  tS  . 

It  uses  a  time  delay  fuse  which  can  effectively  tuntrol  the  eHMlMSin" 
of  the  warhead  inside  the  hold  of  the  enemy  ship.  The  fuse  has  a  lufig 
range  release  safety  mechanism  and  several  safely  slayea  eniili  use 
different  operating  principles. 

6.  The  Electrical  Dyttem  and  the  Myiiranlir  ttyslem 

The  electrical  system  is  (;omnosed  of  the  eierir  tr  al  epuipmenl  and  I  he 
miKsile  cable  rielwnrt.  The  eleiirtial  eyii  i  prtien  I  Im  hides  ttie  tia'ler/ 

1  1 


9reu|it  %yt*9%  of  iwitehoo*  roloyo  onO  drop  off  pluQi.  Tho  capIo 
rfOtMOrt*  eofifiogtft  ih«  oloctrieol  opuipmont  iogothor*  Tho  oloetricAl  oyotom 
tOAuroH  tHo  ouppty  of  oloctrlcity  to  tho  oloctrieol  oquipmont  on  tho 
oiofltoi  tho  tronomitoion  of  oioctricol  oign«lo  ond  chocKo  and 

OOAiUrOfftOhlk  . 

tho  fuhtitioh  uf  tho  hydroulid  control  oyotom  lo  to  ouppiy  high 
proftouro  oil  to  tho  hydroulic  otooring  ongtnoo  oo  tho  otoorxng  onginoo  e*ri 
eon tret  tho  otooring  ourfoioo  under  the  control  nf  tho  outomotic  guidonco 
InoiruoOniOi  ontturing  Iho  fltgttt  pooition  of  tho  miooilot 

7.  Tho  Plight  Trojowthry 


MinsfhAfioh  rotjhi  ri  iumt  ThA.m(:Tnhv  anHBMATif:  or  thb  Ci-n  misbiue 

1,  nirliornii 
V  >  height  (in  mmt or  «  I 
I  Oil  t  no 
4  ,  I :  I  « mil 

1.' 


9.  Dasont 

6.  Laval  flight 

7.  Dive 

8.  (ThouaandB  of  meters) 

9.  Automatic  control  segment 

10.  Self  guided  segment 

The  flight  trajectory  of  the  ClOl  missile  is  different  for  the 
shipbgrne_and  the.  airborne  versions  of  the  missiles.  The  traj^tqry  of 
the  shipborne  missile  can  be  divided  into  two  stages  by  the  type  of 
control  used,  automatic  control  segment  and  the  self-guided  segment. 

(1).  The  Automatic  Control  Segment 

This  can  be  divided  into  the  climbing,  descent,  and  level  flight 
segments . 

Climbing  Segments  Mhen  the  missile  is  launched  at  a  certain  angle 
from  the  launch  equipment  on  the  ship,  the  forward  and  rear  slide  plates 
leave  the  rails  at  the  same  time,  and  after  leaving  the  rail,  the  missile 
quickly  climbs  and  accelerates  because  of  the  effects  of  the  boosters. 
When  the  missile  reaches  Ma  =  1.8,  the  boosters  separate  from  the  second 
st^ge. 


Descent  Segment.  The  missile  starts  to  descend  from  point  A,  and 
when  the  missile  command  mechanism  sends  out  the  signal  to  descend,  the 
missile  descends  to  point  D  at  a  height  of  90  meters  according  to 
Instructions. 

Level  Flight  Segment:  When  the  command  mechanism  sends  out  the 
signal  for  level  flight,  the  missile  immediately  stabilizes  in  level 
flight  at  a  height  of  90  meters. 
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(2).  The  Self  Guided  Segment 


During  the  time  of  automatic  control  determined  by  the  command 
i.nstrument  on  board  the  shi«p,  the  missile  command  mechanism  sands  out 
signal  number  three,  and  the  terminal  guidance  radar  is  turned  on  and 
searches  for  the  target.  sends  out  lock  on  signals  and  lock  on  command. 
Then  it  sends  out  directional  operational  commands  to  the  guidance 
instruments,  controlling  the  direction  of  the  missile.  Along  the  altitude 
path,  it  is  still  controlled  in  level  flight  by  the  signal  from  the 
altimeter.  When  it  comes  to  point  B  within  3^000  meters  of  the  target, 
the  radar  sends  out  an  order  to  diva,  and  the  missile  drops  down  to  a 
height  of  “five  meters  and  stays  at  this  height  until  it  strikes  the 
target. 

The  airborne  model  of  this  missile  has  a  trajectory  that  differs  from 
vhat  of  a  shiplaunched  missile  only  in  the  climb  segment.  The  missile 
follows  the  mother  craft  to  a  certain  altitude  and  then  is  dropped  and 
launched.  After  it  has  fallen  for  sixty  meters,  the  boosters  ignite 
causing  the  missile  to  accelerate.  After  about  three  of  four  minutes,  the 
booster  accelerates  the  missile  to  mach  1.8  and  separates  from  the  second 
stage.  The  missile  continues  to  dive  to  point  A,  and  then  enters  Into  the 
same  trajectory  as  that  of  the  ship  launched  missile. 

Vj  LAUNCH  VEHICLE  FIRE  CONTROL  SYSTEMS 

The  launch  vehicle  (airplane  or  ship)  fire  control  system  is  tho 
missile  fire  control  system  located  on  the  aircraft  or  tho  ship.  It  is 
composed  of  a  missile  attack  radar,  a  missile  command  instrument,  a  spiral 
platform  and  a  power  source.  It  is  mainly  used  to  search  for  and  track 
enemy  surface  targets,  and  for  real  time  measurement  of  position  and 
movement  parameters  of  the  carrier  vehicle,  to  calculate  tho  target 
movement  parameters  and  missile  launch  data  and  to  load  these  onto  the 
missile,  and  for  conducting  inspection  of  the  missile  prior  to  launch  and 
for  launch  control. 

The  missile  attack  radar  is  the  main  observation  equipment  on  the 
carrier  vessel.  It  is  used  to  search  the  surface  of  the  water,  and  to 
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target*  oi  attack  and  to  track  thorn.  It  it  uood  to  prociooly 
calculate  the  movomont  paramotoro  of  tho  targot«  and  to  continue  to 
transmit  data  to  the  missile  command  instrument. 

The  missile  command  instrument  is  central  control  equipment  of  the 
missile  fire  control  system.  It  ie  primarily  used  to  calculate  the 
automatic  control  flight  time  of  tho  mieeilo  and  the  angle  of  deviation 
from  the  carrier  vehicle  operational  direction*  Neeeeeary  parameters  and 
orders  are  loaded  onto  the  missile.  It  conducts  a  prefire  inspection  of 
the  missile,  controls,  the  launch  of  the  missile,  and  has  a  missile 
simulator  for  training. 

VI  I  LAUNCH  BOUlPhENT 

Ths  ship  launched  model  of  the  ClOl  missile  uses  a  tunular  launch. 
The  launch  «auj.pment  is  composed  of  the  launch  tube  and  the  launcher. 

Ti.e  launchirr  ib  bst  on  the  deck  of  the  vessel  at  a  certain  asimutn 
and  at  a  certain  angle  to  the  horixon.  The  mieeile  it  placed  inside  the 
launch  tube,  and  then  they  art*  both  hung  on  the  launcher,  Therefore,  the 
launch  tube  serves  for  both  transport  end  Isunch. 

'he  launch  equipment  of  the  aircraft  launched  model  the  Ci'.'l 
compoind  of  a  transition  beam  and  a  special  use  rack. 

The  transition  beam  is  affined  under  the  wing  of  the  mother  craft,  it 
IS  the  universal  hanger  of  the  eircreft.  end  is  used  to  heng  bombs, 
beacons,  and  missiles.  The  specisl  pur  pose  hsnger  is  connected  at  ths 
uoitom  or  the  transition  beam,  and  at  the  bottom  of  the  special  use  hanger 
triers  are  two  hooks.  Ths  CiOl  missile  is  tiung  on  ths  special  u«s  hanger 
by  loops  at  ths  front  and  bach  on  the  trensition  beam.  When  launch 
conditions  a^s  met,  the  honks  automatically  open  and  the  missile  fells 
free,  tr.erebv  launcrtif>g  trie  missile. 

VI  I  I  aUAFACK  KOUIhMKMT 
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Th«  ClOi  mlBsil*  surf AC*  toquipmant  is  composed  of  tochnical  position 
tow  vohiclos,  missil*  loading  vohiclos*  fusling  trucks,  hydraulic  pressure 
trucks  I  and  bnoster  connecting  trucks.  The  surface  equipment  is  used  to 
arm.  load,  fill,  connect,  and  inspect  the  missile  to  provide  overall 
technical  preparations  and  maintenance*  so  the  missile  is  always  in  good 
technical  condition  so  it  can  be  transported  toward  the  launch  position  at 
any  time. 


Vlllt  OPERATIONAL  SEQUENCE  OF  THE  WEAPONS  SYSTEM 

After  the  missile  attack  radar  aboard  the  carrier  vehicle  detects  the 
target,  it  rseogniiies  and  evaluates  the  target,  and  selects  those  targets 
wnich  are  to  be  attacked.  The  radar  then  switches  over  to  a  tracking 
moce.  At  this  time,  preliminary  preparations  a''e  made  to  the  missile, 
including  preheating  of  the  magnetic  control  t*'je  of  the  missile's  radar. 


After  the  missile  attack  radar  tracks  the  target,  it  automatically 
i.aUulates  ihti  targets  movement  parameters  and  supplies  these  in  live  time 
to  the  missile  command  instrument.  The  command  instrument  calculates  the 
launuh  data  and  loads  operational  parameters  and  instructions  on  the 
niu«jiu.  f  orm*.  k- 1  auiic  h  r.tuscks  of  the  missile  and  controls  the  launch 

uf  '.he  missile.  The  missiles  can  be  launched  individually  or  a  number  or 
may'Je  launched  at  the  same  time, 

liefnre  tjie  missile  is  launched,  electrical  power  is  supplied  to  the 
mjssile  by  a  power  source  oht  he  carrier  vehicle.  When  launch  conditions 
n  met  .  i.ne  batteries  are  activated,  the  missile  gyroscope  is  unlocked, 
tt^e  tK7n*»»’ers  are  ignited  ( air- launched  models  must  fall  for  60  seconds 
liefore  the  bousterg  are  ignited,  and  the  missile  switches  over  to  its  own 
elerlrical  supply.  After  the  missile  has  left  the  launch  equipment,  it 
'.limbs,  drops  and  levels  off  according  to  a  preset  sequence.  When  the 
automatic  (.ontrol  flight  time  preloaded  onto  the  missile  is  reached,  the 
mi  »*vli>  radar  is  turned  on  and  searches  for  and  tracks  the  target.  After 


the  missile  is  launched,  according  to  a  certain  sequence,  the  -fuse  and 
other  levels  of  safety  locks  are  released,  and  when  the  missile  contacts 
the  target,  the  fuse  detonates  the  warhead,  and  the  target  is  struck  near 
the  waterline. 


IX:  CONCLUDING  REMARKS 

A  great  deal  of  surface  testing  and  multiple  launch  flight  testing 
and  study  over  a  long  time  has  shown  that  the  ClOl  missile  has  overcome, 
the  whole  senes  of  technical  problems  of  super  low  altitudes  supersonic 
speeds.  It  has  solved  the  i  ey  technical  problems  of  matching  thrust  and 
impedance  in  the  pulse  jet  engine,  reliable  separation  of  the  two 
boosters,  normal  operation  of  equipment  in  the  vibrating  environment 
inside  the  missile,  electrical  -  magnetic  compatibility,  and  precision 
control,  achieving  successful  test  flights  and  striking  ideal  targec 
locations. 

The  results  of  the  flight  testing  demonstrate  that  the  ClOl  missile 
lests  design  standards,  has  advanced  capabilities,  and  is  of  the  level  of 
tne  fourth  generation  anti-ship  missiles  of  the  1990' s. 
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